SEMI-FUTURE

SD40RI12A6H

IGBT Discrete with Anti-Parallel Diode
AR

« 1200V VgtEM A2 IETZ

1200V trench gate/field termination process
o RIFIRAGE

Low switching losses
e Vcesat IEIR & REL

Vcesat hasA positive temperature coefficient

L Ric) VAR
o JuHIME

Charging station
o AR

Uninterruptible power supplies

A Uk Vers =1200V, I nom =40A / Tern =160A

Inverters

R EEFFEF 238 / Key PerformanceAnd Package Parameters

Type Vce Ic VCEsat, T,=25°C Tvyjmax Package
SD40R12A6H 1200V 40A 191V 175°C TO-247-3L
TR E A E/IGBT
B RBUEHE / Maximum Ratings

Parameter Conditions Symbol Value Unit

H AR - S AR H
LR ﬁﬁf’f& T,=25°C Vers 1200 \%
Collector-Emitter voltage
A AR BRI Tc=25°C, Tyjmax=175°C : 80 A
Continuous DC collector current Tc=100°C, T\j max=175°C ¢ nom 40

I 25

£ Eﬁ*&i’ﬁ ELIEE SR to=1 ms e 160 A
Repetitive peak collector current
*Hﬂ*&-ﬁ%ﬂ‘ UGN Ves 90 v
Gate emitter voltage
ISYUI RS Y Tc=25C P 575 W
Power dissipation Tc=100C e 290
FEFF AR T IR EE
Temperature under switching Tyjop -40...+175 C
conditions
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AR S Storage temperature Tse -40...+150 C
#URF%: / Thermal Characteristics
Parameter Conditions Symbol Value Unit
IGBT #H, 45-52
IGBT thermal resistance, Rung-c) 0.26 K/W
junction - case
THRE R, 4552
Diode thermal resistance, Rug-c) 0.54 K/W
junction - case
$#1E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
G FU - A SRR AT HE I V=15V, Ic=40A T\=25°C v 191 | 230
Collector-Emitter saturation voltage | Vae=15V, Ic=40A Tw=175°C o 2.36 v
- R B R s
il ﬁﬁﬂﬁl VIR Ic=1.5mA, Vge= Ve T=25°C VGE(th) 4.5 5.1 5.7
Gate-Emitter threshold voltage
% 5 Transconductance V=20V, Ic=15A G 27 S
s N
ﬁﬁuj\%ﬁ . Cies 251
Input capacitance
s N
s f=100KHz, Veg=25 V, Var=0 V  T,=25°C Coss 021 nF
Output capacitance
S IA AL B LA c oLl
Reverse transfer capacitance © ’
R Ic=40.0A,Vge=15V,
Gate ch T.=25° 0.12
[ I#% 47 Gate charge Veg = 960 V =25°C Qq uC
SRk AIACEN
SRE ﬁwg‘éﬁ B Vee=1200V , Vae= 0V T,=25°C Ices 250 | pA
Collector-emitter cut-off current
IR
- DO B i Vee=0 V, Vae=20 V T,=25°C oes 600 | nA
Gate-emitter leakage current
[c=40A, Vce=600 V
N AR " = o,
T@L‘iﬂf'm _ V=15 V, Rg=12Q i J_?j sfc taon 12
urn-on delay time (FE£138) / (inductive load) W=
\ Ic=40A, Vce=600 V .
iﬂﬂ_‘ﬂm Vee=+15 V, Rg=12Q ?:ﬁ SSC t, Zé
Ise time (FE£128) / (inductive load) W
ns
‘ Ic=40A, Vce=600 V
e W AR 1] oo e oY T, =25°C 150
Turn-off delay i Va3 ¥ Ro=120 Ty=175°C faot 222
urn-off delay time (B £18) / (inductive load) e
[c=40A, Vce=600 V
A2 5T .—" %0,
I;F flcF o Var#13 V. Ro=1202 ?—fissc N 18757
all time (41 %) / (inductive load) v
1c=40A, Vce=600 V
Wik B (AR =259 .
fki&rﬁ%ﬁni l(!:ﬁi]wﬂlﬂ) 1 Voe=t15 V, Re=120) i J_?;SC - i 471i .
urn-on energy loss per pulse (FLE 1 48) / (inductive load) i .
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SEMI-FUTURE

SD40RI12A6H

Ic=40A, Vce=600 V
N *, 5 e S L R = 0
urn-off energy loss per pulse (KRB / (inductive load) i .
FEIF AR TR
Temperature under switching Tyjop -40 175 °C
conditions
_ 1R & /Diode
B AHiE{E / Maximum Ratings
Parameter Conditions Symbol Value Unit
) B A VA HL
X : E ¢ Ty=25°C VRrM 1200 A%
Repetitive peak reverse voltage
RS TE W) B IR
) Lo Te=25°C, Tjmax=175°C Ir 40 A
Continuous DC forward current
IE[R E b
1E .’E EJ (SR t—1ms - %0 A
Repetitive peak forward current
¥F¥1E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
NS Ii=40A, V=0V T\=25°C v 2.00 | 2.50 v
Forward voltage 1:=40A, Vr=0V T.=175°C g 1.74
Ir=40A.
S [ PR A2 VA FL : Ty=25°C 13
I i t dif/dt=400A/pis(T,=175°C) s | ) A
eak reverse recovery curren V600V, Vore15V =
[F=40A
S IAPRE i T\=25°C 2.57
R = & deh dig/dt=400A/ps(T=175°C) . J~—175°c Qn > uC
everse Recovered charge V=600V, Var—15V i .
\ Ir=40A.
S [ TR : Ty=25°C 450
& N - dir/dt=400A/us(T,=175°C) . %—175°c tr 707 ns
everse Recovery Time V=600V, Vor=-15V vi=
N Ir=40A
SR HHE Gk ' T\=25°C 1.04
. ¥ f ¥ dip/dt=400A/us(Ty=175°C) " {_1750C Erec 308 mJ
everse recovered energy V600V, Varr15V \i .
FETF RN TR SE
Temperature under switching Tviop -40 175 °C
conditions
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Figure 1. Typical output characteristics (Vce=15V)
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Figure 3. Typical transfer characteristic(Vce=20V)
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Figure 5. Transient thermal impedance IGBT,
Zinyc=1(t)
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Figure 2. Typical output characteristics (T=175"C)
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Figure 4. Forward characteristic of Diode
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Figure 6. Transient thermal impedance FRD,
Zmic=f(t)
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Figure 7. Switching losses of IGBT
VGE=1 15V, RGon=12Q, Rgoff=120Q, VCE=600V
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Figure 9. Switching losses of Diode
Rgon=12Q, VCE=600V
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Figure 11. Capacitance characteristic
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Figure 8. Switching losses of IGBT
VGE==+ 15V, IC=40A, VCE=600V
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Figure 10. Switching losses of Diode
IF=40A, VCE=600V
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48 / Circuit diagram

3 R ~t / Package outlines
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